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SENSOR MAINTENANCE 

Field of the Invention 

The field of the invention is sensors. 
Background of the Invention 

5 Weather stations provide information that impact many areas of an individual's Ufe. 

Individuals may vary their play, work, and other activities based on a weather forecast. 
Therefore, it is advantageous that the weather stations base their forecasts on reliable data. To 
insure that data received fi-om the weather station sensors are accurate most weather stations 
follow a regular maintenance program on their sensors. 

10 In addition to television, radio, etc. organizations that own weather stations or have 

access to weather station data and broadcast weather information to consumers, there are many 
individuals and independent organizations that acquire weather stations or weather station 
components for their own use. Some of these individuals and independent organizations follow 
a regular sensor maintenance program recommended by the manufacturer whereas others are not 

15 quite as conscientious. They may only check their sensors sporadically, even though the 
information they receive fi-om the weather sensors may have a significant impact on their 
productivity, income generation, etc. Therefore, a need exists for some mechanism that warns 
individuals when there is a potential error in the sensor data that they are basing their decisions 
on. 

20 Summary of the Invention 

The present invention provides a warning system comprising: a weather measuring 
device that measures a current weather condition; a storage device that stores historical weather 
data; and a microprocessor that is programmed to receive the current weather data fi-om the 
weather measuring device, compare the current weather data to the historical weather data, 
25 generate a warning signal if the current weather data varies from the historical weather data by at 
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least a given amount indicative of a meastirement malfunction, and send the warning signal to an 
individual. 

The weather measuring device advantageously comprises one or more of a solar radiation 
sensor, a temperature sensor, an anemometer, an ultraviolet sensor and any other weather sensor 
5 or device that measures weather factors. 

Preferably the storage device that stores historical weather data comprises a non-volatile 
memory. 

In a preferred embodiment the storage device and microprocessor are disposed in an 
irrigation controller. Alternatively, the storage device and microprocessor may be disposed in a 
1 0 personal computer or in another suitable device. 

The microprocessor may be located either local or distal to the weather measuring 

! device(s). Furthermore, the microprocessor may receive the current weather data from the 

i weather measuring device(s) via a communicative coupling that may either be a hardwire link or 

J a wireless link. 

^5 As mentioned above, the microprocessor compares the current weather data to the 

3 historical weather data and generates a warning signal, if the current weather data differs from 

I the historical weather data by a given amount. The amount may be a percentage, a number, a 
; threshold or any other suitable term that designates a difference between the current weather data 
i and the historical weather data. Furthermore, the given amount may vary with the different 
20 weather measuring devices. 

The warning signal that is generated may be an audible alarm, a flashing display, 
microprocessor generated information with highhghted current weather measurements and 
historical weather measurements, and other warning methods. 

ha a preferred embodiment the microprocessor sends the warning signal to the weather 
25 measuring device operator. Alternatively, the warning may be sent to any individual that has an 
interest in the accuracy of the weather measuring device data. The warning may be sent to the 
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individual via a telephone system, a radio system, a pager system or any other suitable 
communication system. 

Various objects, features, aspects, and advantages of the present invention will 
become more apparent from the foUov^ing detailed description of preferred embodiments of 
5 the invention, along with the accompanying drawings in which like numerals represent like 
components. 

Brief Description of the Drawings 

Figure 1 is a block diagram of a waming system according to an aspect of the present 
invention. 

10 Detailed Description 

In Figure 1 is a block diagram of a waming system 10 that includes the following: at 
least one weather measuring device 20 that measures a current weather condition; a storage 
device 40 that stores historical weather data; and a microprocessor 30 that is programmed to 
receive the current weather data signal from the weather measuring device(s) 20, compare the 
15 current weather data to the historical weather data, generate a waming signal if the current 
weather data varies from the historical weather data by at least a given amount indicative of a 
measurement malfiinction, and send the waming signal to an individual 50. 

As used herein, the term "local" means less than or equal to one kilometer, and the term 
"distal" means greater than one kilometer. Also as used herein, the term "historical" includes 
20 data that occurred greater than 24 hours before the present time, while the term "current" 
includes data that occurred within 24 hours of the present time. 

The weather measuring device 20 advantageously comprises one or more of a solar 
radiation sensor, a temperature sensor, an ultra violet sensor, a leaf wetness sensor, a humidity 
sensor, an anemometer, and any other weather sensor or device that measures weather factors. 
25 The microprocessor may be located either local or distal to the weather measuring device(s). 
The microprocessor receives the current weather information from the weather measuring 

3 



Patent 

AttnyDktNo. 302.3 1-USl 



device(s) 20 via a communicative coupling. Preferably the communicative coupling comprises a 
direct hardwire connection between the microprocessor 30 and the weather measuring device(s) 
20 but the communicative coupling may be a wireless link, such as optical, radio, hydraulic or 
ultrasonic. Alternatively, the information from the weather measuring device(s) 20 may be 
5 manually inputted into the microprocessor 30. If the microprocessor 30 is located distal to the 
weather measuring device(s) 20, the distal signals may be transmitted via a telephone line, radio, 
pager, two-way pager, cable, and/or any other suitable communication mechanism. 

The data received by the microprocessor 30 from the above listed weather measuring 
devices is preferably closely indicative of weather measurements and may, for example, include 
1 0 digital, analog, pulse, or binary data. It is contemplated that the data is unprocessed data except 
for formatting changes such as conversion from analog to digital, inclusion of appropriate signals 
to conform to parallel or serial transmission standards, and so forth. 

In a preferred embodiment the microprocessor 30 receives historical weather information 
from the storage device 40. It is contemplated that the storage device 40 comprises a non- 

1 5 volatile memory. Preferably the historical weather data averages from at least 1 0 years of data 
but historical weather data from shorter time spans such as five years, two years or even a single 
year, may also be used. Additionally, the historical weather data is preferably from a site with 
similar meteorological conditions as to the site where the weather measuring device(s) are 
located. The historical weather data may be obtained from a number of sources including 

20 government managed weather stations, radio stations, television stations, etc. 

The storage device 40 and microprocessor can be related to each other in any reasonable 
manner. For example, both storage device and microprocessor may be disposed on the same 
board or chip, or in the same housing, such as a personal computer. AUematively, the storage 
device and microprocessor may be disposed in separate housings, coupled by hard wiring, radio 
25 or other wireless mechanism, local area network, Intemet, or in any other manner. 

The microprocessor 30 is programmed to compare current weather data from the weather 
measuring device(s) 20 to historical weather data from a similar time period. The comparison 
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may be as simple as detennining whether the current weather data and histoncal weather data 
vary by a given amount, if that difference is indeed indicative of a measurement malfunction. 
The given amount of variation that will result in the generation of a warning may vary with the 
different weather measuring sensors. For example, if the difference between current and 
5 historical solar radiation data is 20% the microprocessor may be programmed to generate a 

warning. Whereas, with temperature data, the microprocessor might be programmed to generate 
a warning when the difference between the current and historical temperature data is 40%. 

In more sophisticated embodiments it may be necessary to filter out variations that are 
not likely to comprise measurement malfunctions. For example, in geographical areas beset with 
10 hurricanes and tornados, a very large barometric pressure variation may be experienced over a 
period of only ten minutes or less. At some times of the year such variation may not indicate a 
measurement malfunction, but may instead indicate normal weather patterns. That determination 
^ J would likely depend on computer interpretation of at least three parameters, namely historical 
H data, current data, and some sort of analytical model. For such purposes an accurate assessment 
%5 may require several years or more of historical data, combined peiliaps with sets of current data 
R extending over several hours. For other purposes, such as deep soil temperature variations, 
[a several years of data may be entirely unnecessary. 

n The analytical model may take into account many factors, including for example, first or 

second derivate changes such as the sharpness of increases or declines in weather 
%20 measurements, as compared with historical declines or increases. Thus, for some measurements 
^ ' a relatively large, slow change may indicate a measurement malfunction, while for other 

measurements a relatively small, fast change may indicate a measurement malfunction. It should 
therefore be appreciated that the "amount" by which the current weather data must vary firom the 
historical weather data to generate a warning signal may relate to something other than a 
25 percentage, including a number, a threshold, or any other suitable parameter that sufficiently 
designates a difference between the current weather data and the historical weather data. 

In a preferred embodiment the microprocessor sends the warning to an individual 50. 
Advantageously, the individual 50 would comprise the weather measuring device operator. 
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However, as used herein, the term "individual" may include all parties having an interest in the 
accuracy of the weather measuring device data. The warning may be sent via a telephone 
system, a radio system, a pager system, an Internet system or any other suitable communication 
system. 



display, an audible alarm, microprocessor generated information with highlighted actual weather 
measurements and historical weather measurements, and other warning methods. 

Maintenance of some of these weather-measuring devices is more critical than of others. 
For example, the temperature sensor may require very little maintenance whereas the solar 

10 radiation sensor may require regular maintenance. One reason the solar radiation sensor may 

require regular maintenance is that there is a diffuser at the top of the solar radiation sensor and if 
dirt accumulates on the diffuser, this can affect the accuracy of the solar radiation sensor 
- measurements. Therefore, the diffuser should be dusted regularly with a soft dry brush and 
when necessary cleaned with a damp cloth or cotton swab. However, even with a regular 

15 maintenance program there still may be times when there is some interference that prevents the 
sensors from providing an accurate weather measurement. A warning system 10, according to 
the present invention, warns the weather measuring device operator and/or other individuals 50 
to check a sensor and if need be take corrective measures to insure an accurate measurement of 
the weather is obtained. When there is no regular sensor maintenance schedule, a warning 

20 system, such as that discussed herein is a necessity if accurate weather measurement data is 
desired. 

Thus, specific embodiments and applications have been disclosed. It should be apparent, 
however, to those skilled in the art that many more modifications besides those described are 
possible without departing from the inventive concepts herein. The inventive subject matter, 
25 therefore, is not to be restricted except in the spirit of the appended claims. 
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The warning may be through any suitable means, including, for example, a flashing 
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